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INTEGRATED POWER SUPPLY AND
ANTENNA FOR REPEATER

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of U.S.
Provisional Patent Application No. 62/143,697, filed on Apr.
6, 2015 and titled “INTEGRATED POWER SUPPLY AND
ANTENNA FOR REPEATER,” the disclosure of which is
incorporated by reference in its entirety.

TECHNICAL FIELD

The subject matter described herein relates generally to
the field of wireless communication and data networks.
More particularly, in one exemplary embodiment, the dis-
closure is directed to power delivery systems for network
repeaters.

BACKGROUND

The existing cellular networks, such as (Global System
for Mobile Communications (GSM) and IS95, are intended
to provide a contagious and continuous coverage, so as to
support the high terminal mobility expected from such
systems. However, despite careful network design, indoor
(in-building) coverage, or the coverage of places with high
shadowing attenuation (e.g. tunnels) of such networks is
often “patchy”, with “coverage Holes” at best, and no
coverage at worst. The reason for the impaired indoor
coverage is that the cellular base stations are usually placed
outside buildings, higher than the average building heights,
to provide large area coverage. Although the signal may be
adequate at “street-level”, it is severely attenuated by the
building material, reducing the signal power in-building,
resulting in the poor converges. Loss of signal power
(attenuation) depends on the building material and can be
tens of dBs for each wall penetration. The problem is
exacerbated in the 3rd generation systems such as Wideband
Code Division Multiple Access (WCDMA) and cdma2000,
as these new systems have the capability of high data
transmission, which results in lower information bit energy
(Eb), and much reduced link budget and cell foot-print.

Typical solutions for providing indoor coverage are
expensive and involve extensive investment in the cellular
network infrastructure and are much more complex in
planning and operation. Typical repeater systems contain
two antennas, a donor antenna that receives/transmits sig-
nals from/to a base station and a server antenna that receives/
transmits signals from/to a handset. In typical repeater
implementations, the donor and server antennas are either
integrated within the repeater, or they are external to the
repeater, connecting to the repeater via an RF connector such
as a SMA connecter. In addition to the external antenna
connections, the repeater also has a power supply input port
which is used to supply power from an external source to the
repeater.

SUMMARY

In one aspect, the present disclosure is directed toward, a
system for relaying network information between a base
station and one or more handsets configured to receive
network information from the base station. The presently
disclosed system for relaying network information, or
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repeater, may include a donor antenna configured to receive
and/or transmit network information between the repeater
and the base station.

The repeater may include a power supply external to the
donor antenna. The donor antenna may be housed in a donor
antenna housing. The power supply may be external to the
donor antenna housing. The donor antenna may be adapted
to be electronically connected to the power source. For
example, the donor antenna may be in electronic commu-
nication with an external power supply port. The repeater
system may include an electronic link between the power
supply and the power supply port. In some implementations,
the electronic link may include a plug configured to connect
with the external power supply port. The power supply may
be configured to provide power to the donor antenna through
the electronic link and/or the external power supply port.

The repeater may include a server antenna configured to
receive and/or transmit network information between the
repeater and the handset. The server antenna may be inte-
grated with the power supply, external to the donor antenna.
The power supply may be configured to provide power to the
sever antenna.

The electronic link between the power supply and the
donor antenna may be configured to transmit network infor-
mation between the sever antenna and the donor antenna.
The electronic link between the power supply and the donor
antenna may be configured to carry electronic power from
the power supply to the donor antenna.

The presently disclosed repeater system may include a
radiation pattern. The repeater system may be configured to
increase isolation between the server antenna and the donor
antenna to reduce the effect of coupling loss between the
server antenna the donor antenna.

The radiation pattern of the presently disclosed repeater
system may be configured to provide increased coverage in
the space where the repeater is deployed compared to other
repeater systems.

The radiation pattern of the presently disclosed repeater
system may be configured to provide increased coverage in
the space where the repeater is deployed behind objects
creating a barrier to the transmission of data signals, such as
furniture, compared to other repeater systems.

The power adapter may comprise one or more metal
reflectors. The one or more metal reflectors may be config-
ured to steer the radiation pattern of the server antenna
integrated into the power adapter. In some implementations,
the one or more metal reflectors may be configured to steer
the main lobe(s) of the radiation pattern. The radiation
pattern may be substantially a vertical disk of radiation.

The power adapter may comprise a controller. The con-
troller may be in electronic communication with the server
antenna. The controller may be configured to alter the
radiation pattern of the server antenna. The controller may
be configured to alter the radiation pattern of the server
antenna to increase the performance of the repeater system.

Implementations of the current subject matter can provide
one or more advantages. For example, improved isolation
between the donor and server antennas. Isolating the donor
and server antennas may lead to reduced interference
between the network signals transmitted by the donor and
server antennas. Reduced interference between signals leads
to increased system gain. Increased system gain leads to a
larger coverage footprint from the repeater system.

Providing one or more server antennas integrated into the
power supply reduces the requirement for installing server
antennas. Consequently, installation of a repeater system



US 10,750,427 B2

3

having one or more aspects of the presently disclosed
subject matter may increase the ease at which such repeater
systems are installed.

The details of one or more variations of the subject matter
described herein are set forth in the accompanying drawings
and the description below. Other features and advantages of
the subject matter described herein will be apparent from the
description and drawings, and from the claims. Certain
features of the currently disclosed subject matter are
described for illustrative purposes only and it should be
readily understood that such features are not intended to be
limiting. The claims that follow this disclosure are intended
to define the scope of the protected subject matter.

DESCRIPTION OF DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this specification, show certain
aspects of the subject matter disclosed herein and, together
with the description, help explain some of the principles
associated with the disclosed implementations. In the draw-
ings,

FIG. 1 is a diagram of an example of a repeater similar to
repeaters available in them prior art;

FIG. 2 is a diagram illustrating aspects of a system
showing features consistent with implementations of the
current subject matter; and

FIG. 3 shows illustrations of examples of radiation pat-
terns from antennas of a system showing features consistent
with implementations of the current subject matter.

When practical, similar reference numbers denote similar
structures, features, or elements.

DETAILED DESCRIPTION

FIG. 1 illustrates an example of a prior art repeater system
100. Prior art repeater system 100 includes a repeater 102.
The repeater 102 includes two antennas, a donor antenna
104 that receives/transmits signals from/to a base station and
a server antenna 106 that receives/transmits signals from/to
a handset. In typical repeater implementations, the donor
antenna 104 and the server antenna 106 are either integrated
within the repeater, or they are external to the repeater,
connecting to the repeater via RF connectors 108, 110, such
as a SMA connecter. In addition to the external antenna
connections, the repeater also has a power supply input port
112 which is used to supply power from an external source
114 to the repeater 102.

FIG. 2 illustrates a repeater system 200 having one or
more features consistent with the present disclosure. The
repeater system 200 may be configured to relay network
information between a base station and one or more handsets
configured to receive network information from the base
station. The network information may include network
information transmitted over a wireless network. The pres-
ently disclosed system 200 for relaying network informa-
tion, or repeater, may include a repeater 202. The repeater
202 may include donor antenna 204 configured to receive
and/or transmit network information between the repeater
202 and the base station (not shown). The donor antenna 204
may be integrated with the repeater 202. The repeater 202
may include a donor antenna port 206 configured to transmit
radio frequency signals between the donor antenna 206 and
the repeater 202.

The repeater may include a power supply 208 external to
the repeater 202 and/or the donor antenna 204. The donor
antenna 204 may be adapted to be electronically connected
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to the power source 208. The donor antenna 204 may be
adapted to be electronically connected to the power source
208 through the repeater 202. In some implementations, the
donor antenna 204 may not be in electronic communication
with the power source 208. The repeater 202 may be in
electronic communication with the external power supply
208 trough a power input port 210. The repeater system 200
may include an electronic link 212 between the power
supply 208 and the power input port 210. In some imple-
mentations, the electronic link 212 may include a plug
configured to connect with the external power supply port.
The power supply 208 may be configured to provide power
to the repeater 202 through the electronic link 212 and/or the
power input port 210.

The repeater system 200 may include a server antenna
214. The server antenna 214 may be configured to receive
and/or transmit network information between the repeater
202 and one or more handsets (not shown). The server
antenna 214 may be integrated with the power supply 208,
external to the repeater 202 and/or donor antenna 204. The
power supply 208 may be configured to provide power to the
sever antenna 214.

The electronic link 212 between the power supply 214
and the repeater 202 may be configured to transmit network
information between the sever antenna 214 and the repeater
202. The electronic link 212 may be configured to transmit
network information between the server antenna 214 and the
donor antenna 204. The electronic link 212 between the
power supply 208 and the repeater 202 may be configured to
carry electronic power from the power supply 208 to the
repeater 202. Similarly, in some implementations, power
may be carried to the donor antenna 204.

The presently disclosed repeater system 200 may include
a radiation pattern. The repeater system 200 may be con-
figured to increase isolation between the server antenna 214
and the donor antenna 204 to reduce the effect of coupling
loss between the server antenna 214 the donor antenna 204.

The radiation pattern of the presently disclosed repeater
system 200 may be configured to provide increased cover-
age in the space where the repeater is deployed compared to
other repeater systems, such as repeater system 100.

The radiation pattern of the presently disclosed repeater
system 200 may be configured to provide increased cover-
age in the space where the repeater 202 is deployed behind
objects creating a barrier to the transmission of data signals,
such as furniture, compared to other repeater systems, such
as repeater system 100.

The power supply 208 may comprise one or more metal
reflectors 216. The one or more metal reflectors 216 may be
configured to steer the radiation pattern of the server antenna
214 integrated into the power supply 208. In some imple-
mentations, the one or more metal reflectors 216 may be
configured to steer the main lobe(s) of the radiation pattern.
The radiation pattern may be substantially a vertical disk of
radiation. FIG. 3 shows examples of radiation patterns.

The power supply 208 may comprise a controller 218.
The controller 218 may be in electronic communication with
the server antenna 214. The controller 218 may be config-
ured to alter the radiation pattern of the server antenna 214.
The controller 218 may be configured to alter the radiation
pattern of the server antenna 214 to increase the perfor-
mance of the repeater system 200.

Implementations of the current subject matter can provide
one or more advantages. For example, improved isolation
between the donor antenna 204 and server antenna 214.
Isolating the donor and server antennas may lead to reduced
interference between the network signals transmitted by the
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donor and server antennas. Reduced interference between
signals leads to increased system gain. Increased system
gain leads to a larger coverage footprint from the repeater
system 200.

Providing one or more server antennas 214 integrated into
the power supply 208 reduces the requirement for installing
server antennas onto the repeater 202. Consequently, the
ease of installation of a repeater system 200 having one or
more aspects of the presently disclosed subject matter may
be increased.

Configuring the radiation pattern of the server antenna
214 may be accomplished using one or more computer
program instructions executed by one or more computer
processors. One or more aspects or features of the subject
matter described herein can be realized in digital electronic
circuitry, integrated circuitry, specially designed application
specific integrated circuits (ASICs), field programmable
gate arrays (FPGAs) computer hardware, firmware, soft-
ware, and/or combinations thereof. These various aspects or
features can include implementation in one or more com-
puter programs that are executable and/or interpretable on a
programmable system including at least one programmable
processor, which can be special or general purpose, coupled
to receive data and instructions from, and to transmit data
and instructions to, a storage system, at least one input
device, and at least one output device. The programmable
system or computing system may include clients and serv-
ers. A client and server are generally remote from each other
and typically interact through a communication network.
The relationship of client and server arises by virtue of
computer programs running on the respective computers and
having a client-server relationship to each other.

These computer programs, which can also be referred to
as programs, software, software applications, applications,
components, or code, include machine instructions for a
programmable processor, and can be implemented in a
high-level procedural and/or object-oriented programming
language, and/or in assembly/machine language. As used
herein, the term “machine-readable medium” refers to any
computer program product, apparatus and/or device, such as
for example magnetic discs, optical disks, memory, and
Programmable Logic Devices (PLDs), used to provide
machine instructions and/or data to a programmable proces-
sor, including a machine-readable medium that receives
machine instructions as a machine-readable signal. The term
“machine-readable signal” refers to any signal used to
provide machine instructions and/or data to a programmable
processor. The machine-readable medium can store such
machine instructions non-transitorily, such as for example as
would a non-transient solid-state memory or a magnetic hard
drive or any equivalent storage medium. The machine-
readable medium can alternatively or additionally store such
machine instructions in a transient manner, such as for
example as would a processor cache or other random access
memory associated with one or more physical processor
cores.

In the descriptions above and in the claims, phrases such
as “at least one of” or “one or more of”” may occur followed
by a conjunctive list of elements or features. The term
“and/or” may also occur in a list of two or more elements or
features. Unless otherwise implicitly or explicitly contra-
dicted by the context in which it used, such a phrase is
intended to mean any of the listed elements or features
individually or any of the recited elements or features in
combination with any of the other recited elements or
features. For example, the phrases “at least one of A and B;”
“one or more of A and B;” and “A and/or B” are each
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intended to mean “A alone, B alone, or A and B together.”
A similar interpretation is also intended for lists including
three or more items. For example, the phrases “at least one
of A, B, and C;” “one or more of A, B, and C;” and “A, B,
and/or C” are each intended to mean “A alone, B alone, C
alone, A and B together, A and C together, B and C together,
or A and B and C together.” Use of the term “based on,”
above and in the claims is intended to mean, “based at least
in part on,” such that an unrecited feature or element is also
permissible.

The subject matter described herein can be embodied in
systems, apparatus, methods, and/or articles depending on
the desired configuration. The implementations set forth in
the foregoing description do not represent all implementa-
tions consistent with the subject matter described herein.
Instead, they are merely some examples consistent with
aspects related to the described subject matter. Although a
few variations have been described in detail above, other
modifications or additions are possible. In particular, further
features and/or variations can be provided in addition to
those set forth herein. For example, the implementations
described above can be directed to various combinations and
subcombinations of the disclosed features and/or combina-
tions and subcombinations of several further features dis-
closed above. In addition, the logic flows depicted in the
accompanying figures and/or described herein do not nec-
essarily require the particular order shown, or sequential
order, to achieve desirable results. Other implementations
may be within the scope of the following claims.

What is claimed is:

1. A repeater system for relaying wireless communica-
tions between a base station and one or more devices, the
repeater system comprising:

a repeater configured to relay network information
between the base station and the one or more devices,
the repeater having a power input port;

a donor antenna integrated with the repeater and config-
ured to receive and/or transmit network information
between the repeater and the base station;

a power supply external to and spaced apart from the
repeater by a distance, the power supply being con-
nected with the power input port of the repeater via an
electronic link that carries both electric power from the
power supply and network information from the donor
antenna; and

a server antenna external to and spaced apart from the
repeater, and integrated with the power supply, the
server antenna configured to receive and/or transmit
network information between the repeater and the one
or more devices, wherein positioning of the server
antenna external to the repeater by at least the distance
allows for isolation between the donor antenna and the
server antenna thereby reducing signal interference of
the received and/or transmitted network information.

2. The repeater system of claim 1, wherein the server
antenna is configured to increase isolation between the
server antenna and the donor antenna to reduce the effect of
coupling loss between the server antenna and the donor
antenna.

3. The repeater system of claim 1, wherein the server
antenna is configured to provide increased coverage in the
space where the repeater is deployed.

4. The repeater system of claim 1, wherein the server
antenna has a radiation pattern that is configured to provide
increased coverage in the space where the repeater is
deployed.
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5. The repeater system of claim 4, wherein the power
supply has one or more metal reflectors configured to steer
the radiation pattern of the server antenna.

6. The repeater system of claim 4, wherein the power
supply has a controller in electronic communication with the 5
server antenna, the controller configured to alter the radia-
tion pattern of the server antenna.
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